IMPORTANCE Actinic keratosis (AK) is a skin growth induced by UV light exposure that requires long-term management because a small proportion of the disease can progress to squamous cell carcinoma. The influence of how clinicians frame or present information to patients may affect decision making about AK.
P revious studies have demonstrated that the manner in which a physician presents medical information (ie, choice framing) is a critical factor in a patient's treatment decision and has a significant effect on patients' choices regarding their care. [1] [2] [3] Even the modification of 1 word in a statement about medical management can alter the patient's treatment decision significantly. 4 Studies on physician information presentation have been conducted related to physicianassisted suicide, vaccinations, and procedural risk, but, to our knowledge, none have been performed regarding treatment options for skin conditions. 1, 2, 5, 6 Actinic keratoses (AKs) have the potential to progress to squamous cell carcinoma. 7, 8 Actinic keratoses are the most common skin disease in the adult population, with a current estimated prevalence ranging from 1% to 44%. [9] [10] [11] [12] [13] There are several therapeutic options, and multiple guidelines have been created for this disease. 13-17 Actinic keratoses have been described as precancerous; however, the rate of transformation to squamous cell carcinoma is estimated to be 0.1% to 0.6% per lesion per year. 18, 19 In addition, spontaneous regression may also occur; Marks et al 20 found that 25.9% of AKs present at baseline
were not present 1 year later. In addition, studies of sunscreen application have demonstrated up to a 53% reduction in AKs. 8 Thus, the management of AK is complex, which makes the discussion between clinicians and patients even more important. Our study is a novel and important area of research since patient autonomy is a major factor in modern medicine. We aimed to examine the influence of information presentation on patients' decisions to receive treatment for AK, enabling us to better understand clinicians' discussions with their patients about treatment options.
Methods
The study was conducted from June 1 to July 31, 2016. Study data were collected and managed using Research Electronic Data Capture (REDCap) tools hosted at Penn State Hershey. REDCap is a secure web-based application designed to support data capture for research studies. 21 A 10-question survey with a multiple-choice format was developed (eAppendix in the Supplement). Questions were based on extant AK studies.
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A pilot survey was evaluated for content, wording, and completion time by staff and patients of the Penn State Milton S. Hershey Medical Center Department of Dermatology, Hershey, Pennsylvania. The first 5 items collected demographic information, including age, sex, educational level, history of skin cancer, and history of AK. The last 5 items presented various scenarios and measured intention to be treated (Box). Patients were given the information presented in the Box and no additional information about AK. The survey software did not allow participants to review or change items previously completed. Participants were recruited from the Penn State Milton S. Hershey Dermatology Clinic and through the Amazon Mechanical Turk (mTurk) platform (https://www.mturk.com /mturk/welcome). Once mTurk users decided to participate, a hyperlink took them directly to the survey in REDCap.
Inclusion criteria for all participants included being (1) able to read English, (2) 18 years or older, and (3) either a patient in the Penn State Milton S. Hershey Dermatology Clinic or a participant in Amazon's mTurk platform. Participants were not required to have a history of AK, skin cancer, or any other skin condition. Participants were excluded if they did not meet inclusion criteria or did not consent to participate. Participants recruited from the dermatology clinic were not compensated. However, because Amazon requires some amount of
Box. Survey Questions on Information Presentation Influencing Actinic Keratoses Treatment

Question 1
Actinic keratoses are spots of sun damage. About 0.5% of actinic keratoses turn into a non-life-threatening skin cancer and 25% go away without treatment. Based on this statement, how likely are you to want treatment?
Question 2
Actinic keratoses are spots of sun damage. About 0.5% of actinic keratoses turn into a non-life-threatening skin cancer and 75% stay unchanged on your skin. Based on this statement, how likely are you to want treatment?
Question 3
Actinic keratoses are spots of sun damage. About 99.5% of actinic keratoses will not turn into skin cancer and 25% will go away without treatment. Based on this statement, how likely are you to want treatment?
Question 4
Actinic keratoses are spots of sun damage. About 99.5% of actinic keratoses will not turn into skin cancer and 75% stay unchanged on your skin. Based on this statement, how likely are you to want treatment?
Question 5
Actinic keratoses are precancers. Based on this statement, how likely are you to want treatment?
Response options for each question were definitely treat, very likely to treat, somewhat likely to treat, somewhat likely to not treat, very likely to not treat, or definitely not treat.
Key Points
Question How does framing the presentation of information about actinic keratosis influence patient decisions to receive treatment for actinic keratosis?
Findings In this survey study of 539 dermatology clinic patients, there were significant differences in the proportions of patients who would decide to receive treatment for actinic keratosis when statements about the disease were framed differently. When actinic keratosis was described as precancer, the highest proportion of participants preferred treatment; when discussed as a disease that could possibly go away without treatment and not turn into life-threatening skin cancer, the lowest proportion of participants chose treatment.
Meaning Patients' decisions to receive treatment for actinic keratosis are significantly influenced by how physicians present information, especially regarding the risk of transformation to cancer.
Statistical Analysis
Descriptive statistical analyses were performed on all variables. Frequencies of different answers to each question on the survey were calculated. Comparisons were made by using a 2-tailed, unpaired t test for continuous variables (eg, age) and the χ 2 test for categorical variables, with the Fisher exact test used when necessary. Regression analysis was conducted on the questions that were asked to determine whether the demographic variables played a significant role in the way that individuals answered. Multivariate logistic regression analysis was performed on the decision to receive treatment related to the effects of group, including dermatology clinic or mTurk platform, age, sex, educational level, history of AK, and former diagnosis of skin cancer as covariates. For these analyses, answers on the ordinal scale were condensed into binary responses. Instances in which the participants responded "decline to answer" for sex or "not sure" for previous diagnosis of skin cancer or AK were excluded from the analysis since these instances were rare. Correlation coefficients were also determined to evaluate whether there was any pattern in the ways that participants answered the questions using the full 6-point scale.
Test-retest validation was conducted using a subset of respondents. An electronic invitation was sent to an independent sample of individuals who were asked to answer the 5 questions and provide an email address to retake the survey 24 to 48 hours later. The initial invitation yielded 112 completed surveys. The questions were then reordered using a random number generator and sent to the participants approximately 48 hours after the initial survey. A weighted Cohen κ test for each of the questions was used to evaluate agreement between the initial and second surveys. All questions showed moderate to substantial agreement based on the weighted κ coefficient. For questions 1 through 5, the coefficients were 0.53, 0.68, 0.68, 0.60, and 0.65, respectively (all P < .0001). Data analysis was performed using SAS, version 9.4 for Windows (SAS Institute Inc).
Results
Characteristics of Participants
In all, 571 participants were recruited: 322 through mTurk and 249 through the dermatology clinic. There were 539 complete surveys (94.4%); the proportion of incomplete surveys was 8.4% (n = 21) and 3.4% (n = 11) for the clinic and online groups, respectively. The response rate for participants recruited through the clinic was 91.6% (n = 249). The response rate for the online survey-an unrestricted, self-selected survey-could not be calculated because the number of people who viewed and decided not to complete the survey is unknown. The mTurk and clinic respondents differed significantly in demographics related to age, sex, educational level, history of AK, and history of skin cancer ( Table 3) . Group identity, defined as participants being either a dermatology clinic patient or an online respondent, was significant in questions 1 and 5. Having some college education had significance compared with graduate-level education for the decision to receive treatment in questions 2 and 4. Overall, there were few strong and clinically significant findings for the covariates and patients' decisions regarding treatment.
We conducted a simple correlation test to investigate patterns in responses to questions. For this analysis, the full 6-point answer scale was used. Question 5 had only a mild positive correlation with all other questions (Pearson correlation coefficient, 0.39-0.55); questions 1 and 2 and questions 3 and 4 had moderately strong correlations (0.77 and 0.80, respectively). The first statement was identical in these question pairs. Questions 1 and 3 and questions 2 and 4 had slightly lower correlations, with coefficients of 0.67 and 0.75, respectively. The second statement was identical for these question pairs; therefore, the analyses were not run.
Discussion
This study shows that, for AK, the format of information presentation has an important effect on a patient's intention to be treated. A growing body of evidence supports this finding for other health-related decisions. [1] [2] [3] [4] [5] [6] In the present study, the highest proportion of participants chose treatment when AK behavior was presented as precancerous. In our experience, this statement is frequently used by clinicians to describe AK to patients. Questions 1 through 4 included specific rates of malignant transformation and risk of spontaneous resolution, with reversals of the numbers related to the progression to cancer. The lowest proportion of participants intended to receive treatment when statements were worded with an optimistic outlook related to the proportion of AK that may not progress to cancer. Statements with cautionary wording regarding the risk of AK progressing to cancer had an intermediate rate of participants who intended to receive treatment for AK. The difference in responses based on the phrasing of the statement highlights the importance of clinicians thoughtfully considering how to phrase information for patients since information phrasing may influence patients' decision making.
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The strong positive correlations between questions 1 and 2 and questions 3 and 4 and lesser correlations between questions 1 and 3 and questions 2 and 4 suggest that the first half of the question had a larger effect on patients' treatment decision than the second half of the question. This finding may be attributable to the word cancer in the first half of the statement and the risk of this outcome. This correlation between the wording of the question and patient treatment decision further supports our conclusion that wording affects patients' treatment choice. 
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In most cases, patient demographics did not appear to have a significant association with patients' treatment decisions. If participants were making choices based on personal history, these variables would be expected to have a significant effect. However, only educational level had any significant effect on treatment. It could be hypothesized that those with more education would be expected to make more rational decisions or to have similar answers for questions that have the same meaning (eg, 99.5% of lesions do not turn into skin cancer and 0.5% of lesions turn into a non-life-threatening skin cancer). However, educational level was found to have a significant effect on participants' decision to receive treatment in only 2 of the 20 permutations. Group was statistically significant for questions 1 and 5, with a higher percentage of clinic patients choosing treatment in both cases. This finding may be attributable to clinic selection for patients who are more likely to receive treatment. Overall, this study shows that wording of information about AK is more significant in patient decision making than his or her age, sex, history of skin cancer, or history of AK.
This study found that, regardless of the way information is presented, most individuals would choose treatment for AK. However, there are a significant number of patients whose treatment preferences changed based on minor modifications or reversals in the wording. It is essential that physicians discuss treatment options thoroughly. A study by Fischer et al 27 found that, in 18 of 20 scenarios, physicians were no better able to determine their patients' treatment preferences than by chance alone. Although AK is not considered lifethreatening, it is still essential that patients are able to make informed decisions that are then executed and that clinicians understand the impact of how they deliver information on patient's decision making.
Limitations
The interpretation of these findings requires consideration of some potential limitations to survey research. There is little information known about individuals who considered vs those who did not consider participating. Thus, the true response rate cannot be calculated or the differences between those populations quantified, and there may also be a difference in participants who chose to take the survey vs those who declined. However, this project did not seek to accurately infer population estimates. The results are based only on survey data from hypothetical physician statements and so may not match actual practice. These hypothetical physician statements do not consider complicated situations, such as the number and location of AKs; desired and available treatment modalities; and the patient's general health. This survey did not ask for participants to explain their responses, and participant choices were restricted to close-ended, multiple-choice answers. Our survey questions demonstrated moderate intrarater agreement; thus, some of the differences may be due to error. However, we believe the responses are valid for investigating attitudes toward AK.
Conclusions
This study found that patients' decisions to receive treatment for AK are significantly affected by physician wording of the information provided, especially with alterations in the presentation of risk of malignant transformation. Based on this observation, we suggest that physicians offer a more thorough explanation of the risk associated with AK and be cognizant of the influence of statements on patient's decision making. Role of the Funder/Sponsor: The funding organization had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication.
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The contents of this article are solely the responsibility of the authors and do not necessarily represent the official views of the NIH or NCATS. for his most notable discovery, which was characterizing the etiology of encephalotrigeminal angiomatosis, or Sturge-Weber syndrome. In 1879, Sturge described a patient whom he had encountered at the Clinical Society in London. The patient had experienced intermittent episodes of twitching on both sides of the body as an infant. A prominent purple nevus flammeus could be seen on the right side of her head and face, and she presented with an enlarged right eye. In contrast to the predominant opinion at the time that the condition was caused by a lesion within the brain parenchyma, Sturge proposed that it was the result of a meningeal lesion. He argued that a vascular malformation that affected the parenchyma would have resulted in an earlier onset of epilepsy than that observed. His findings were separately confirmed pathologically in 1901 by Siegfried Kalischer and in 1922 via radiography by Frederick Weber, MD, for whom the condition is partially named. 1 Weber described the presence of intracranial calcifications in these lesions.
Sturge's legacy, however, is by no means limited to his work in medicine. He was well known for his collection of Etruscan vases, which can be found today in the Toronto Museum.
2,3 On settling in Suffolk, England, he began local expeditions to unearth prehistoric flint implements, eventually compiling nearly 100 000 such tools and establishing one of the world's largest private museums in the field. You are being invited to volunteer to participate in a research study. Research studies include only people who voluntarily choose to take part. This summary explains information about this research.
 The purpose of this study is to assess how the framing of the diagnosis by the treating physician of actinic keratosis (rough, scaly patches on the skin caused by sun exposure of which a small percentage can develop into skin cancer) impacts a patient's treatment decision.  For this study, you will be issued a survey. The survey will take approximately 5 minutes to complete, and you will be asked to read this consent form and indicate verbally if you agree to participate.  Your survey responses will be completely anonymous, and the responses will be stored in a password protected file in the Dermatology department's secure network drive. Your confidentiality will be maintained to the degree permitted by the technology used for the online survey. Specifically, no guarantees can be made regarding the interception of data sent via the Internet by any third parties.
If you have questions or concerns, you should contact Dr. Kirby at 717 531 8307. If you have questions regarding your rights as a research subject or concerns regarding your privacy, you may contact the research protection advocate in the HMC Human Subjects Protection Office at 717 531 5687.
Taking part in the research study is voluntary.
Your completion of the questionnaire implies your voluntary consent to participate in the research.
3. Actinic keratoses are spots of sun damage. 99.5% will NOT turn into skin cancer. 25% will go away without treatment. 
